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Paper 1
Caglayan, E. et al.

bioRxiv (preprint), 2022.

Caglayan et al. set out to investigate the effects of A B c
ambient RNA contamination on single-cell RNA-seq 5
datasets. They identify cell populations which are  _* y -
most affected by ambient RNA contamination in
published brain datasets. Specifically, they found “‘
that most ambient RNA came from neuronal sources, I TIERELLET TLEREEREE
which they argued was due to the high abundance of
these and their respective axonal processes p E F
throughout the brain. Specifically, they found two e i

cell populations, termed Neu-mat and Neu-NRGN N R (A

which UMIs (unique molecular identifiers) stemmed . u ﬁ:‘;g_ 4
largely from ambient RNA. These populations were R
enriched for gene ontology terms such as synaptic 5|_\""’ &
development, presynapse, ribosomal subunits and ‘=
mitochondrial protein. Further, they showed that G ww H maLATI
ambient RNAs in brain is from either nuclear or e e 9 e
extra-nuclear origin. Both show predominantly wocc| | ma g i
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populations and give rise to the beforementioned * ol PR o Oy P

= -\ IN-PV
Neu-NrRoN-it | -

neuronal ambient RNA subtypes. Further by e | iy W

comparing a non-fluorescence-activated nuclear e =

sorted (FANS) brain dataset with a sorted brain

dataset, they found that most of the extra-nuclear ambient RNA could be removed from the dataset if nuclei were sorted.
Yet, the nuclear ambient RNA was not removed by FANS. To address this problem, they set out remove the ambient
nuclear RNA signature in silico. By utilizing CellBender, a deep generative model for removal of background-
contaminated counts, and enriched ambient genes identified in their analysis they were able to remove nuclear ambient
RNA signatures from both glial and neuronal subtypes.
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https://www.biorxiv.org/content/10.1101/2022.03.09.483658v1.full
https://www.biorxiv.org/content/10.1101/2022.03.09.483658v1.full
https://www.nature.com/articles/s41380-021-01316-6?elqTrackId=6e9337489ca74934bc00429752cf6764&elq=7bf9f33c7ac04bcfa973393df3f023f0&elqaid=32559&elqat=1&elqCampaignId=10608#additional-information
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https://www.nature.com/articles/s41380-021-01316-6?elqTrackId=6e9337489ca74934bc00429752cf6764&elq=7bf9f33c7ac04bcfa973393df3f023f0&elqaid=32559&elqat=1&elqCampaignId=10608#additional-information
https://www.nature.com/articles/s41380-021-01316-6?elqTrackId=6e9337489ca74934bc00429752cf6764&elq=7bf9f33c7ac04bcfa973393df3f023f0&elqaid=32559&elqat=1&elqCampaignId=10608#additional-information
https://www.nature.com/articles/s41380-021-01316-6?elqTrackId=6e9337489ca74934bc00429752cf6764&elq=7bf9f33c7ac04bcfa973393df3f023f0&elqaid=32559&elqat=1&elqCampaignId=10608#additional-information
https://www.nature.com/articles/s41380-021-01316-6?elqTrackId=6e9337489ca74934bc00429752cf6764&elq=7bf9f33c7ac04bcfa973393df3f023f0&elqaid=32559&elqat=1&elqCampaignId=10608#additional-information
https://www.nature.com/articles/s41380-021-01316-6?elqTrackId=6e9337489ca74934bc00429752cf6764&elq=7bf9f33c7ac04bcfa973393df3f023f0&elqaid=32559&elqat=1&elqCampaignId=10608#additional-information
https://www.nature.com/articles/s41380-021-01316-6?elqTrackId=6e9337489ca74934bc00429752cf6764&elq=7bf9f33c7ac04bcfa973393df3f023f0&elqaid=32559&elqat=1&elqCampaignId=10608#additional-information
https://www.nature.com/articles/s41380-021-01316-6?elqTrackId=6e9337489ca74934bc00429752cf6764&elq=7bf9f33c7ac04bcfa973393df3f023f0&elqaid=32559&elqat=1&elqCampaignId=10608#additional-information
https://www.nature.com/articles/s41380-021-01316-6?elqTrackId=6e9337489ca74934bc00429752cf6764&elq=7bf9f33c7ac04bcfa973393df3f023f0&elqaid=32559&elqat=1&elqCampaignId=10608#additional-information

Paper 2

Schmitz, M. et al.

The authors of this paper present the gene
expression trajectories specifying inhibitory Saghan 5 griakin
neurons during the neurogenic period in [ \

macaques and mice by analyzing 250.181 cells | 5
from 71 spatially distinct samples from 9 |°© =K
specimens ranging from postconception day 40 \BE ¥
to day 100. 4 g \
They found that initial classes of inhibitory |= g B
neurons generated prenatally are largely |\ A )
conserved among mammals. The team presents a a 1)
taxonomy tree of inhibitory neuron development % @
by identifying evolutionary conserved cell |9 ég gé
classes and linked them to adult populations. a* %,
They state that the high conservation of initial & o <
classes of inhibitory neurons between mice and | E '
macaques suggests  that  evolutionary ‘ W 28
diversification of primate inhibitory neurons | = 5 gé
arises due to radiation of conserved initial classes -4
of new-born neurons and that their cell-fate is (/'_ § 8 B
ultimately shaped by the expanded diversity of
regional destinations the neurons migrate to in | % 5
the primate brain. 3 23

\\ J

Birth

!
’

Nature, 2022

Initial Inferred terminal classes
class

® CGE NR2F2/PROX1 | Cix CCKAIP Ctx CCK/DPY19L1

Ctx_PROX1/SNCG  Ctx_PROX1/1LAMPS
Ctx_LAMP5/NDNF  Ctx_NR2F2/PAX6’

® LGE MEIS2/PAXs OB-GC_LGE MEIS2/PAX6
DWMIN_MEIS2/PAXS'

‘{ LGE MEIS2/PAXe/SCGN  OB-PGC_THISCGN

Str-SLN_TH/SCGN o=

0B-PGC_FOXP2/CALB1

® LGE FOXP2ITSHZ1 | | g e s pn e

BN-eSPN_FOXP2/TSHZ1*!
® LGE FOXP1ASLI/NPY1IR  yStr DRD1/NPY1R'

® LGE_FOXP1/PENK Str_iSPN_FOXP1/PENK

|
\ |
o ‘ [ '[ LGE FOXP1ISLY  Sir dSPN_FOXP1/1SL1
|
]
|}
|

Ctx_LHX6/PVALB  Ctx_LHX6/LAMPS"
Ctx_LHX8/SST Ctx_PVALBVIPR2”
Ct/BN_SST/CHODL

Str-IN_CRABP1/MAF/TH
Str-IN_CRABP1/MAF/PVALB

® MGE_LHX8/MAF

® MGE_LHX&NPY

® MGE_CRABP1/MAF |

Ctx_PVALBVIPR2?

L= ® MGE_CRABP1/TAC3 Str-IN_GRABP1/TACS 1m0

VMF_CRABPI/LHXS gty | MXB/CHATGP_GBX1/GABRA1

® VMF_ZIC1/ZIC2  yStr_HAPY/ZICI"  Septal Neurons

® VMF_PEG10/DLKT  Amy/Hypo_HAP1/PEG10

® VMF_LHX1/POUSF2  piencephalon d

P Y

® VMF_LHX6/NR2F2 ?

*: Supported by literature; ”: unresolved assertion; ' novel/controversial assertion; . : primate, non-rodent

Paper 3
Tyser, Retal.

, bioRxiv (preprint), 2022

In this paper, Tyser et al. presents IReNA (Integrated Regulatory
Network Analysis), this method can perform regulatory network
analysis by integration of SCRNA-seq and sCATA-seq data. IReNA
consists of two components: Network inference and network
decoding. Network inference identifies potential regulatory
relationships in scRNA-seq data and links then with transcription
factor binding motifs to refine regulatory relationships. Further for
SCATAC-seq peaks are linked to genes and used to identify
transcription factor binding motifs. Network decoding comprises of
network modularization, identification of enriched transcription
factors and an integrated function to construct simple regulatory
networks among modules which are easy to interpret. By testing
their method on a publicly available dataset scRNA-seq and
SCATAC-seq on hepatocytes during liver regeneration the team was
able to identify 108 enriched transcription factors. Among the top
hits, they found that organic acid catabolism-related gene modules
and transcription factors need to be repressed to activate cell cycle
progression in hepatocytes and induce liver regeneration. The
authors thus demonstrate the power of joint analysis and integration
of scRNA-seq and scATAC-seq data for unveiling new regulatory
gene networks.
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https://www.nature.com/articles/s41586-022-04510-w
https://www.nature.com/articles/s41587-021-01044-w
https://www.nature.com/articles/s41586-021-04158-y%23Sec7
https://www.nature.com/articles/s41586-021-04158-y%23Sec7
https://www.biorxiv.org/content/10.1101/2021.11.22.469628v2.full
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Next Single Cell Seminar

Date: 29" of April 2022,
Location: Zoom, https://ucph-ku.zoom.us/j/66593326709

15:00 — 16:00
Francisco Quintana, Brigham and Women's Hospital, Boston’

Role of astrocytes in the control of CNS inflammation

If you would like to announce anything single cell related, being it job announcement, event, your published paper,
technology development etc, please contact us.

Contact:



https://ucph-ku.zoom.us/j/66593326709

